Media communications are least studied in river basin development projects. This paper aims to develop a longitudinal study on how a water resources development megaproject was reported by the world newspapers during its whole life cycle. The development of the Three Gorges Dam project in China (1982China ( -2015 was taken as an example. Newspaper perspectives on eight evaluation themes: time, cost, quality, risk, benefit, social impact, environmental impact, and organization management were extracted from eight newspapers in the UK, the USA, Australia, and Singapore using a content analysis approach. The results show that the media coverage mainly appeared in the construction phase, with peak reporting times occurring in transition periods. Social and environmental aspects were the main concerns of the eight selected newspapers. The tone of the news coverage on the Three Gorges Dam was generally negative. These findings implied that media communications provide valuable insights into the social and environmental complexities of megaprojects in river basin development.
INTRODUCTION
Humankind's amazing development capacity has resulted in a tremendous expansion of civilization at river basins in the last 200 years. Subduing nature and marshaling water was the tenet of river basin management in the middle of the 19th century. In the 1950s and 1960s, river basin management was dominated by redressing resource deficiency through technology and infrastructure developments (McCully ). These developments, with little reference to ecological integrity, have incurred massive social and environmental costs. In the 21st century, river basin management has been shifted from purely addressing natural complexity to reconciling multiple human and environmental uses.
River basin management has been dominated by engineers and hydrologists, and has often focused on gains of economic efficiency by mastering nature and optimizing the multiple human benefits. The 'iron triangle' (on time, under budget, of quality) is widely accepted as the criterion to assess the success of river basin development projects during the past decades (Toor & Ogunlana ), while societal value has always been a missing variable. It is argued that current water resource development has been insensitive to societal values, and blind to changes in the social drivers for, or societal responses to, development decisions (Wei et al. ) . As a consequence, many development projects failed in the compromise our capacity to foster long-term socio-ecological sustainability in river basins.
A large number of mega river basin development projects have been or are being built around the world in recent decades, including the Three Gorges Dam (TGD) in China (1993) , the National Ganga River Basin Project in India (2011), the fourth extension of the already massive Tarbela Dam in Pakistan (2012) , and the Odra-Vistula Flood Management Project in Poland (2015) . These megaprojects are huge undertakings that cost $1 billion or more, requiring resources that run into millions of man hours, involving numerous stakeholders, and a project period of 5 years or more (Davies et al. ) . The physical and economic scales of these megaprojects are so huge that the whole nation or region may be affected by their success or failure, leading to even more significant social and environmental influences. All of these aspects may cause controversy and attract great public attention to megaprojects (Jia et al. ) .
It has been widely recognized in the literature that participatory management, stakeholder engagement, and social learning are effective approaches for building a two-way communication channel for the river basin development organizations to include the stakeholders' perspectives on the project's social and environmental impact during its development, and to inform stakeholders of the project's impacts based on the planning and design documents and to clarify any misunderstanding, if it exists (Hurtz & Durkin ; Patterson ) . Media is presumably regarded as an alternative approach to help understand the social and environmental complexities of a project due to its continuous and extensive contact with the general public (Luhmann ) . It has tremendous effects on project outcomes by influencing and reflecting public opinions (McCombs & Shaw ) . Media reports issues of a project by indicating the salience of the issues through its agendasetting function, deliberately framing the issues based on the social processes model; and choosing the time of reporting based on the issue-attention cycle (Entman ; Ford & King ) . In addition, there may be a structural bias of media based on the news value theory (Galtung & Ruge ) . The mega river basin project has its own life cycle of decades to centuries, from feasibility analysis, preparation, construction, operation, and restoration. Media reporting on megaprojects is least studied in river basin management, therefore it is unknown how a mega river basin development project is framed by media in its different life phases (Bagdikian ) . Without such an understanding, our capacity to foster long-term socio-ecological sustainability in river basins through development projects is severely compromised.
Given the background, this paper aims to uncover the pattern of how a mega river basin development project has been reported by media during its life cycle by developing a longitudinal study on how the Three Gorges Dam in China was reported by eight major international newspapers from 1982 to 2015. The focus on international newspapers was designed to reflect the off-site perspective of a globally significant project.
CONTEXT OF THE CASE STUDY
TGD is the largest hydroelectric project in the world. It is situated in the middle reaches of the Yangtze River 
METHODS

Selection of newspapers
Newspapers were chosen in this study for media analysis.
Despite the increasing popularity of electronic media such as web news and social media over the past decade (Levinsen & Wien ), newspapers are still the main supplier of authoritative daily news with a wide range of readership.
They provide in-depth coverage of information on topics interesting to the public over a continuous period of time (Alsem et al. ) . In addition, as print media, the historical archives of newspapers are readily available for systematic and consistent analysis from either libraries or online digitized archives (Joshi et al. ) .
Only newspapers outside China were considered, as this study focused on the international perspective of the TGD. It is well argued that the media system of a given country conforms to national interests or resonates with the dominant ideology of that country (Xiong et al. ) .
The UK, the USA, Australia, and Singapore were chosen to represent the major voices and opinions of newspapers on the TGD around the world in consideration of their historical developments, political economies, geographic representations, and international influences. Southeast
Asian countries, such as India and Thailand, were originally included in our design, as news media from these countries may have a relatively high interest in hydropower projects constructed in China due to their proximities to the Yangtze River. However, as most of the widely circulated influential newspapers published in these countries are not in English, our language capacity limitation led to their exclusion.
Two daily broadsheet newspapers were selected from each of the chosen four countries. Generally, the selection criteria of the newspapers used in this study were: (1) circulation, as higher circulation implies larger groups of potential readers; (2) reliability and credibility, as leading broadsheet newspapers were considered to have higher standards in verifying the news reported (Ford & King ) ; (3) diversity of varied geographic locations of newspapers, as the geographic locations where newspapers originated imply potential differences of cultural and political profiles (Flowerdrew et al. ) . These criteria were designed to ensure that the selected newspapers are capable of gaining considerable attention from readers and influencing and reflecting the public's opinions on TGD as broadly as possible. As a result, eight newspapers were chosen in Table 1 . 
Data collection
The data used in this study were collected from the Factiva Coding is a key step of the set of procedures in the content analysis approach. We designed a group of variables to code each article of the newspaper based on the media agenda-setting theory and media framing theory (McCombs & Shaw ; Hale ) ( Table 2 ). According to the agendasetting theory, the intensity of media coverage of an issue correlates with the perceived importance of the issue by the media (Cohen ; Xiong et al. ) . Therefore, the number of articles on the TGD is considered as the main measurement of media attention. The first category of variables is related to describing the basic information of each article, including article ID, publication name, publication date, and headline. According to the media framing theory (Goffman & Berger ) as resettlement and landslide, and these were defined as two distinctive themes of project influence. Finally, organization management was added as a strategic theme, as it is one of the key components that decide whether the project succeeds. Altogether, eight themes were chosen.
The third category of variables is the thematic information from each article. It is about the article's tone on the key performance of TGD. Table 3 summarizes a list of example words and phrases used in the newspapers that would be considered belonging to the three different tones.
However, the coding process did not only involve identifying these words, but also understanding the context in which these words were used.
Coding was conducted manually, as it is perceived that humans are more effective in understanding the meaning of text than computers (Krippendorff ). Each article was read and coded by two independent coders who were qualified for both English and Chinese language proficiency and who had the appropriate background knowledge.
Another essential factor for coding was that the qualified coders were capable of understanding the set rules and could apply them consistently throughout the analysis.
Therefore, before the start of the coding, coder-trainer tests were done to assess whether coders with different language backgrounds had sufficient understanding of the English codebook (Krippendorff ).
RESULTS
Overall reporting trend
Among the total article number of 267, Lianhe Zaobao contributed the most articles (60) and The Sydney Morning
Herald the least (15) ( Table 4 ). The contribution of two newspapers from Singapore is 36.3% of the total article number, and only 12.7% for two newspapers from Australia.
During the 34 years' study period across the five project stages, the line for direct coverage has similar trends as the 
Article tone Tone for the content:
If there was more than one theme in an article, code tone corresponding to each theme. Each theme has its own individual tone was completed and started to serve its major function of flood publishers tend to hold a more neutral position regarding the TGD. This is especially apparent in Singaporean newspapers, which are then followed by Australian newspapers with relatively fewer negative comments than their western colleagues.
With regard to the coverage themes in these newspapers, Figure 8 shows that social and environmental impacts received peak negative tones. By contrast, quality, cost, time, and benefit tended to receive more neutral and even positive comments, as the newspapers were agreeing about the time and budget saving on the TGD construction.
Key information from CTGC annual reports
The key information in CTGC annual reports in terms of the eight selected themes is summarized in Table 5 It was found that newspapers showed a high inclination in selecting salient issues among these eight themes and strong perspectives when they deliberately framed these issues. Among the eight themes, the social aspect was the greatest focus for all newspapers, comprising 17-25% of relevant reporting articles from each selected newspaper ( Figure 5 ). Whether the project was achieved underbudget, on-time, and with minimal environmental impacts were the other three major concerns of all the newspapers ( Figure 5 ). The coverage of tones on social and environmental impacts of TGD were mostly negative, which also comprise the majority of the overall negative tones. According to the news value theory, agenda-setting function and framing theory (Cohen ) , these results implied that the social and environmental impacts of TGD were the focus of interests of 'off-site' stakeholders on TGD. The majority of negative tones on these two themes reflected the international concerns regarding these themes. These interests of 'off-site' stakeholders should be addressed for mega water resources development projects of global or regional significance, particularly for trans-boundary rivers.
It was found that there were differences in the coverage of TGD and perspectives on these themes among these eight newspapers. Among the eight selected newspapers, Lianhe Zaobao and The New York Times were the two newspapers that reported on the TGD with the greatest frequency ( Table 4) It was found that there were some significant inconsistencies between the official propaganda of the TGD and the newspaper coverage. The media put much more emphasis on social and environmental impacts of the TGD, which they regarded negatively, than on its functional benefits, time scheduling and high quality (Table 5) . By contrast, CTGC in its annual reports, placed more emphasis on corporate achievements rather than addressing specific public concerns. Therefore, addressing bias from both media and project organizations is very important for fostering longterm socio-ecological sustainability in river basins through development projects.
There is a need in future to study the interactions between other river basin megaprojects and media coverage of them to develop a generic mechanism on how the mega development projects are framed by different media in the different phases of their long life cycles. There is also a need to study the mechanism of social media reporting on river basin megaprojects.
Finally, a limitation of this research is that only eight newspapers were studied, which is partly due to the language limitation of the research team and partly due to the constraint of human reading and processing of newspaper articles. In this regard, larger scale newspaper analysis could be implemented with the aid of computer datamining techniques in future. It should be noted that investigation of how the TGD has been reported by Chinese media is a future study to complement this one.
CONCLUSIONS
This paper developed a longitudinal study on how the TGD was reported by world newspapers during its whole life cycle from planning, construction, commissioning, and operation . It took a fresh perspective to understand media opinion on water resources development megaprojects from a long timeframe for sustainable river basin management. The results show that the media coverage mainly appeared in the construction phase, with peak reporting times occurring in transition periods. Social and environmental aspects were the main concerns of the eight selected newspapers. The tone of the news coverage on the TGD was generally negative. These findings implied that media communications provide valuable insights into the social and environmental impacts of megaprojects in river basin development.
